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(57) An object of the present invention is to provide 
afluororesin-coated quartz glass jig free from peeling off 
of fluororesin coating on using hydrofluoric acid or from 
generating particles due to the etching of quartz glass, 
while yet preventing the generation of chipping by relax- 
ing the impact imposed on the quartz glass by silicon 
wafers. It also is an object of the present invention to 
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provide a production method of the fluororesincoated 
quartz glass jig. 

The object above is achieved by a fluororesin-coat- 
ed quartz glass jig the surface thereof is wholly covered 
with a pinhole-free fluororesin coating, and by a method 
for producing the same. 



Fluoro resin-coated quartz glass jig and method for producing the same 
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Description 

Industrial Field TAppllcatJ n 

[0001 ] The present invention relates to a quartz glass 
jig for use in cleaning silicon wafers, and in further detail, 
it relates to a quartz glass jig whose surface is wholly 
covered with a pinhole-f ree f luororesin coating and to a 
method for producing the same. 

Prior Art 

[0002] Naturally occurring quartz glass jigs have been 
used heretofore for cleaning silicon wafers. As exempli- 
fied by a carrier boat for silicon wafers, such quartz glass 
jigs are generally provided with mechanically processed 
grooves to mount thereon the wafers. Mechanical 
processing comprises shaving the quartz glass surface 
by using a cutting jig having vapor deposited thereon 
abrasives such as of diamond; however, since micro 
cracks generate by the machining, there has been such 
a problem as the contamination of wafers, because re- 
sidual impurities remain trapped inside the micro cracks. 
Furthermore, such quartz glass jigs are generally used 
together with hydrofluoric acid solution. However, the 
hydrofluoric acid solution penetrates into the micro 
cracks as to roughen the surface irregularities of the 
quartz glass; this causes inconveniences such as the 
formation of flaws on the silicon wafers, the generation 
of particles due to chipping of protruded portions of the 
surface, or the generation of fluorosilicates, which form 
from quartz glass dissolved into the hydrofluoric acid so- 
lution and the adhesion of the generated fluorosilicates 
as foreign matters on the silicon wafer. Moreover, there 
happened a problem of causing chipping on the edge 
portion of the silicon wafer due to the abutment thereof 
against the groove portion of the quartz glass carrier 
boat, in case the silicon wafer was placed into or outside 
from the quartz glass earner boat. In order to overcome 
the problems above, in Japanese Patent Laid-Open No. 
89603/1 995 is proposed to cover the quartz glass claws 
of the work support arm for transferring the works with 
a fluororesin. However, in case of cleaning the silicon 
wafers, hydrofluoric acid has been found to penetrate 
from the edge plane into the work support arm for trans- 
ferring the works, and to cause peeling off of the fluor- 
oresin coating; or, contaminating substances have been 
found to elute out from the edge portion into the hy- 
drofluoric acid solution to cause contamination of the sil- 
icon wafer. Another problem has been found concerning 
the work support arm for transferring the works; that is, 
cracks tended to generate in thef luororesin coating from 
the edges of the jigs to impair the adhesiveness of the 
coating on the quartz glass, and this caused separation 
of the fluororesin coating from the quartz glass in case 
the jigs were us dforalongtim . 



Problems the Inv ntion I to Solv 

[0003] Inth light of th aforementioned circumstanc- 
es, the present inventors performed extensive studies 

5 onth quartz glass jigs for use in cleaning silicon wafers. 
As a result, they have found that, by forming a pinhoie- 
freef luororesin on the entire surface of the quartz glass, 
the direct contact of the quartz glass with the hydrofluo- 
ric acid solution can be prevented from occurring. This 

10 avoided the peeling off of the fluororesin coating or the 
generation of particles attributed to the etching of the 
quartz glass, while relaxing the impact on the quartz 
glass imposed by silicon wafers, thereby preventing the 
generation of chipping. Additionally, it has been found 

is that, by previously applying rounding working to the edg- 
es of the quartz glass jig or by further applying frost treat- 
ment to the surface of the quartz glass before forming 
thefluororesin coating above, the adhesiveness of the 
fluororesin coating to the surface of the quartz glass can 

20 be further improved in such a manner that the fluorores- 
in coating can be prevented from being peeled off even 
in case the quartz glass jig is immersed in a hydrofluoric 
acid solution for a long duration of time. The present in- 
vention has been accomplished based on these find- 

25 ings. 

[0004] More specifically, an object of the present in- 
vention is to provide a fluororesin-coated quartz glass 
jig, said jig being free from causing peeling off of the 
fluororesin coating due to the use of hydrofluoric acid or 

30 from generating particles ascribed to the etching of 
quartz glass, and yet, said jig being relaxed from the 
impact in case a silicon wafer is brought into contact 
therewith and thereby devoid of generating chipping. 
[0005] A further object of the present invention is to 

35 provide a method for producing the fluororesin-coated 
quartz glass jig above. 

Means for Solving the Problems 

40 [0006] The objects above have been achieved by the 
present invention, and it provides a fluororesin-coated 
quartz glass jig characterized by that the su rf ace thereof 
is wholly covered with a pinhole-free fluororesin-based 
resin coating, and a method for producing the same. 

45 [0007] The fluororesin-coated quartz glass jigs ac- 
cording to the present invention refers to wafer carrier 
boats, chucks, etc., that are used in cleaning silicon wa- 
fers, and these jigs are characterized by having a sur- 
face wholly covered with a pinhole-free fluororesin coat- 

50 ing. Usable as the fluoro resins above are those having 
excellent heat resistance, chemical resistance, corro- 
sion resistance, wear resistance, etc., and specifically 
mentioned is at least one resin selected from tetrafluor- 
oethylene resin, tetrafluoroethylene-perfluoroalkyl vinyl 

55 ether resin, periluoroethylene-propylene resin, ethyl- 
ne-tetrafluoroethyl n resin, chlorotrifluoroethylen 
resin, ethylene-chlorotrifluoroethylen resin, vinylidene 
difluoride resin, vinyl fluoride resin, and tetrafluoroeth- 



2 



3 



EP 1213 269 A1 



4 



ylene-perfluorodioxol resin. Particularly pref rred 
among them is tetrafiuoroethytene resin, because it has 
superior heat resistance, chemical resistance, corrosion 
resistance, and wear resistance. The fluororesin is dis- 
solved in a solvent to prepar a fluororesin coating 
agent, and the resulting agent is applied to provid a 
coating having a dry thickness of 50 um or thicker. If the 
thickness of the coating should be less than the thick- 
ness range specified above, not only the pinholes tend 
to generate in the coating as to allow the hydrofluoric 
acid solution to penetrate to the quartz glass to cause 
corrosion, but also the coating becomes extremely thin 
at the edge portions as to easily generate cracks. 
Hence, such a case is not preferred. The fluororesin 
coating can be formed by spraying the fluororesin coat- 
ing agent or by applying the same employing the elec- 
trodeposition painting method. At any rate, the fluor- 
oresin coating agent is applied in a plurality of times to 
provide a pinhole-free coating until the required film 
thickness is achieved. Further preferred is to bake the 
coating. In particular, the edges are subjected to round- 
ing to provide curved portions each having a curvature 
(r) of 0.5 mm or larger, such that the coating with suffi- 
cient thickness can be formed at the edges. The round- 
ing can be earned out by a method comprising heating 
the edges with an oxyhydrogen flame, or by mechani- 
cally grinding the edges using a grinder and the like. As 
the solvent for use in dissolving therein the fluororesin, 
there can be mentioned an alkylene glycol such as pro- 
pylene glycol, etc.; an ester such as methyl ethyl ace- 
tate, methyl butyl acetate, etc.; a ketone such as ace- 
tone, methyl isobutyl ketone, etc.; an alcohol such as 
ethylene alcohol, butyl alcohol, etc.; toluene, xylene, 
etc. 

[0008] In order to further improve the adhesiveness 
of the fluororesin coating to quartz glass, preferred is to 
apply the fluororesin solution after subjecting the quartz 
glass surface to frost treatment. By applying frost treat- 
ment, irregularities are formed on the surface of the 
quartz glass, and the anchoring effect provided by those 
irregularities decreases the peeling off of the film by im- 
proving the adhesiveness of the fluororesin coating. As 
the frost treatment, there can be mentioned a method 
comprising blowing a crystalline silicon dioxide powder 
or SiC powder onto the surface of the quartz glass sur- 
face, or a method comprising forming irregularities on 
the surface of the quartz glass by using a chemical so- 
lution. Particularly preferred is a frost treatment using a 
chemical solution, because it can be performed without 
impairing the mechanical strength of the quartz glass 
and yet, free from generating micro cracks. As the 
chemical solution, there can be mentioned a solution 
containing hydrogen fluoride and ammonium fluoride, or 
a solution additionally containing acetic acid as de- 
scribed in Japanese Patent Laid-Open No. 
267679/1995 or Japanese Pat nt Laid-Open No. 
361 40/1 998. Frost treatment can b p rformed without 
any particular limitation concerning th surface rough- 



ness, but preferred is that th surface roughness value 
Ra falls within a range of from 1 to 10um, and that the 
value for Rmax should fall within a range of from 5 to 50 
u/rt. 

5 

Mode for Practicing the Invention 

[0009] Examples for practicing the present invention 
are described below, but it should be understood that 
10 the present invention is not limited thereby. 

Examples 

Example 1 

15 

[001 0] A 6-inch size quartz glass carrier boat (having 
provided with 4 groove bars) was prepared, and was 
subjected to rounding by blasting the surface thereof 
with crystalline silicon dioxide powder to obtain a boat 
with edges having an r-value of 2 mm. Subsequently, 
the entire quartz glass carrier boat was blasted with 
crystalline silicon dioxide powder 100 to 300 ujti in par- 
ticle size to thereby form irregularities having a surface 
roughness Ra of 2.5 urn and Rmax of 20 urn. The sur- 
face of the resulting quartz glass boat was further coated 
with a tetraf luoroethylene resin at a dry thickness of 400 
ujn by means of electrostatic coating. Then, 25 pieces 
of 6-inch silicon wafers were mounted on the thus ob- 
tained fluororesin-coated quartz glass carrier boat to 
perform a so-called RCA cleaning (combination clean- 
ing with HCI + H 2 0 2 or H 2 S0 4 + H 2 0 2 or NH 4 OH + 
HgOg), and were subjected to hydrofluoric acid pickling, 
rinsing with pure water, and to final drying using isopro- 
pylalcohol drier (IRA drier). The particles remaining on 
the surface of the silicon wafer were counted by using 
a laser particle counter to find only about 50 particles 
residing on the peripheral portion of the silicon wafer. 



[001 1 ] A 6-inch size quartz glass carrier boat (having 
provided with 4 groove bars) similar to that used in Ex- 
ample 1 was prepared, and was subjected to rounding 
to a r-value of 1 mm by applying oxyhydrogen flame 

45 heating to the edges. Subsequently, the quartz glass 
carrier boat was immersed into a chemical solution con- 
taining hydrofluoric acid and ammonium fluoride to form 
surface irregularities with Ra of 1 .5 urn and Rmax of 13 
urn. Then, tetrafluoroethylene resin was applied to the 

so surface of the quartz glass carrier boat by means of elec- 
trostatic coating to obtain a film with a dry thickness of 
200 ujn. Then, 25 pieces of 6-inch silicon wafers were 
mounted on the thus obtained fluororesin-coated quartz 
glass carrier boat to perform the above mentioned RCA 

55 cleaning, and were subjected to hydrofluoric acid pick- 
ling, rinsing with pure wat r, and to final drying using an 
IPA dri r. The particles remaining on the surface of the 
silicon wafer were counted by using a laser particle 
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counter in amann r similar to that described in Example 
1 , but only about 20 particles were found residing on the 
peripheral portion of th silicon wafer. 

Comparative Example 1 5 

[0012] A 6-inch size quartz glass carrier boat similar 

to that used in Example 1 was prepared, and was used 

in the cleaning of silicon wafers in a manner similar to 3. 

that described in Example 1 , except for forming the fluor- 10 

oresin coating. As a result, 700 particles were counted 

on the surface of the silicon wafer. The particles were 

found to generate on the central portion of the silicon 4. 

wafer, and the production yield of the silicon wafer was 

decreased. 15 

Comparative Example 2 

[0013] A 6-inch size quartz glass earner boat similar 
to that used in Example 1 was prepared, and the edges 20 5. 
of the groove portions were heated by oxyhydrogen 
flame to perform rounding to an r-value of 1 mm. Then, 
the resulting quartz glass carrier boat was blasted with 
crystalline silicon dioxide powder of 1 00 to 300 u.m in 
particle size to thereby form irregularities having a sur- 25 
face roughness Ra of 2.5 urn and Rmax of 20 urn. Sub- 6. 
sequently, by means of electrostatic coating, tetraf luor- 
oethylene resin coating of 400 urn in thickness was 
formed only on the surface of the groove portions of the 
resulting quartz glass boat. Cleaning of silicon wafers 30 
was performed in a manner similar to that described in 7. 
Example 1 to observe about 20 particles remaining on 
the peripheral portions of the silicon wafers. However, 
with repeated cleaning, the hydrofluoric acid solution 
was found to penetrate from the edge portion of the 35 
fluororesin coating as to cause peeling off of thefluor- 
oresin coating on carrying out the tenth cleaning. 



selected from tetrafluoroethytene resin, tetrafluor- 
oethylene-perfluoroalky! vinyl ether resin, perfluor- 
ethylene-propylene resin, ethylene- tetrafluor- 
oethyfen resin, chlorotrifluoroethylene resin, eth- 
ylene-chlorotrifluoroethylene resin, vinylid n diflu- 
oride resin, vinyl fluoride resin, and tetraf luoroeth- 
yfene-perfluorodioxol resin. 

A fluororesin-coated quartz glass jig as claimed in 
Claim 1 , wherein the thickness of the fluororesin 
coating is 50 urn or more. 

A method for producing a fluororesin-coated quartz 
glass jig, comprising rounding all the edges of a 
quartz glass jig into curved portions each having a 
curvature (r) of 0.5 mm or larger, and forming a fluor- 
oresin coating on the entire quartz glass jig by treat- 
ing the resulting jig with a fluororesin coating agent. 

A method for producing a fluororesin-coated quartz 
glass jig, comprising applying a frost treatment to a 
quartz glass jig, and forming a fluororesin coating 
on the entire quartz glass jig by treating the resulting 
jig with a fluororesin coating agent. 

A method for producing a fluororesin-coated quartz 
glass jig as claimed in Claim 5, wherein the frost 
treatment is a surface treatment using a chemical 
agent. 

A method for producing a fluororesin-coated quartz 
glass jig as claimed in Claim 5 or 6, wherein all the 
edges of the quartz glass jig are subjected to round- 
ing to a curvature (r) value of 0.5 mm or larger be- 
fore the frost treatment. 



Effect of the Invention 

[0014] The fluororesin-coated quartz glass jig accord- 
ing to the present invention is wholly covered with a pin- 
hole-free fluororesin coating, and it enables cleaning 
treatment of silicon wafers without causing peeling off 
of the coating or contaminating silicon wafers with par- 
ticles and the like. Hence, the present invention is of high 
industrial value in that it realizes the production of silicon 
wafers at high yield. 
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Claims 
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1. A fluororesin-coated quartz glass jig characterized 
by that the surface thereof is wholly covered with a 
pinhole-free fluororesin coating. 

2. A fluororesin-coated quartz glass jig as claimed in 
Claim 1 , wherein the fluororesin is at least one resin 
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